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ABSTRACT
At an international level, the implementation of environmental management practices
in military facilities is now a growing reality, particularly with the implementation of
environmental management programmes and/or systems. The main goal of this
research was to assess the Portuguese military sector’s environmental performance
through an index – the MEPE index – in a simplified and useful manner. A second
goal was to measure the units’ self-assessment against the environmental profile of
the military sector as evaluated through the index, to determine how far they match.
The index was deeloped on the basis of the data obtained in a national questionnaire,
which was carried out to evaluate environmental practices adopted by military units.
Results show that the Portuguese military’s overall environmental performance is
poor, reflecting that this is quite a new issue in military organizations. Among the 
military branches the Air Force reveals the best environmental results. Copyright ©
2006 John Wiley & Sons, Ltd and ERP Environment.
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Introduction
A
S IN THE PRIVATE SECTOR, GOVERNMENTS AND PUBLIC ORGANIZATIONS REALIZE THAT THEIR
activities need to be managed in a sustainable way. The defence sector oversees an important
number of operations and activities that are carried out by the different military branches, i.e. the
Navy, Army and Air Force and their administrative divisions. Part of the defence sector’s work is
specifically military, e.g. weapons training, but many of the activities are equivalent to their counterparts
in civilian society, such as the heating of buildings or transportation using commercial-type vehicles.
At the international level, governments and certain defence organizations have swiftly understood the
role of environmental management in peacetime defence organizations. Therefore, implementation of
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environmental management practices in military facilities is now a growing reality, particularly with the
implementation of environmental management programmes and/or systems. Programs such as the UK
initiative Sustainable Development in Government (UK Government, 2002) or the Canadian ‘Greening
government’ (PMSGO, 1999) are important steps for the whole public sector, which also involves 
the defence domain. In wartime the priorities change and accomplishment of the military mission is
the main concern. Nevertheless, although most environmental guidelines, policies and standards for
defence focus on peacetime (e.g. Portuguese Environmental Policy for the Defence Sector, MDN, 2001,
or Environmental Guidelines for the Military Sector, NATO, 1996), certain environmental management
considerations should be implemented permanently. Moreover, the distinction between peacetime and
wartime is becoming blurred. On one hand, we are already engaged in an unconventional and unde-
clared war on terrorism. On the other hand, today more and more peacekeeping or combat missions
are carried out among civilian populations that are supposed to be protected, not harmed; for opera-
tional purposes, safety and environmental standards should be enforced as a general rule, whether those
missions are conducted under a declared state of war or not. Bosnia, Kosovo and Iraq are examples of
such situations.
Many environmental management practices could have results in both peace and wartime, particu-
larly many environmental measures under the systems acquisition processes, such as environmentally
adapted small calibre ammunition (e.g. the original lead-and-steel core was replaced with a homogenous
steel core (US DOD and SAF, 1999) or alternative fuel vehicles, among others. Actually, some military
forces are becoming aware of this aspect and trying to integrate certain environmental issues into their
activities during all kinds of military operation (e.g. US Army, 2001). The NATO Standardization Agree-
ment for Environmental Protection (NATO, 2002) does not exclude operational activities, although it
lays down important considerations for training exercises. This standard was published with the aim of
stating the environmental doctrine for NATO-led operations and exercises and providing guidance in
environmental planning for all military activities.
Various research works have surveyed and identified environmental management practices by dif-
ferent firms (e.g. Florida and Davison, 2001; Richards and Armstrong, 1996; Lober et al., 1997; Davis-
Walling and Batterman, 1997; Rowe and Enticott, 1998; KPMG, 1999, 2002; Jones, 1999; Stanwick and
Stanwick, 2000; Theyel, 2000; Niskanen and Nieminen, 2001) and, in particular, environmental per-
formance evaluation and reporting by organizations (e.g. Niskanen and Nieminen, 2001; Kolk et al.,
2001; Noci, 2000; KPMG, 1999; Jones, 1999; Perry and Sheng, 1999; Wilson and Sasseville, 1999;
Ranganathan, 1998; Davis-Walling and Batterman, 1997; UNEP and SustainAbility, 1997; Lober et al.
1997; Epstein, 1996). This scenario differs from the lack of research on public sector environmental
management practices, including performance evaluation and reporting.
Despite the dearth of literature on the incorporation of environmental management into defence activ-
ities, a certain amount of work has been carried out. On an international level the Committee on the
Challenges of Modern Society (CCMS) of the North Atlantic Treaty Organization (NATO) was a pioneer
in this field with the work carried out in the Pilot Study on Environmental Management Systems in the
Military Sector (NATO, 2000). Additionally, several military organizations throughout the world are
adopting EMS and/or environmental programmes for defence organizations, particularly in Australia,
Canada, Spain, Sweden, the United Kingdom and the United States (see e.g. Lederer, 1997;
LFC/DND/CF, 1999; Drawbaugh, 1999; NATO, 2000; Steucke, 2000; US MC, 2000; US DOD, 2000;
Taylor et al., 2001). The work by the Office of Enforcement and Compliance Assurance of the United
States Environmental Agency (USEPA, 1994) should also be mentioned. They attempt to evaluate 
how defence-related agencies (departments of the Army, Navy, Air Force and Energy), private sector 
corporations and civilian federal agencies perform against a benchmark developed to represent 
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ideal organizational, managerial and operational performance in the execution of environmental 
responsibilities.
Environmental performance communication and measurement is a very important step in all envi-
ronmental management processes, helping decision-makers and the general public to understand envi-
ronmental information. The role of stakeholders is a major issue in private sector activities and should
also be in public services, including defence missions and activities. As in the public sector generally,
defence has different external and internal stakeholders and interested parties, including its civilian and
military constituents, local communities and governments, non-governmental organizations and all tax-
payers. Due to the role of the military and to the close proximity of many communities and military
installations, cooperation with stakeholders is a central issue. As stressed by Jones et al. (2002), the news
headlines show that the effects of military training are increasingly an issue of public concern.
Military training and operations are dependent upon public support, particularly that of neighbour-
ing communities where military personnel work and live. This is of particular importance when many
of the activities affect the environment outside the perimeter of the military facilities. As mentioned in
NATO (1996), in many countries this collaboration has been put into practice through the establish-
ment of a formal committee made up of members from the military sector, local community leaders
and representatives of environmental groups. To convey the environmental information to stakehold-
ers, tools such as indicators and indices that transform raw environmental data into easily under-
standable information are usually applied, namely at a corporate level (see, e.g., Berkhout et al., 2001;
Olsthoorn et al., 2001; National Academy of Sciences, 1999; Young and Welford, 1998; Ditz and 
Ranganathan, 1997; Azzone et al., 1996; Tyteca, 1996). Environmental performance indicators are
already being used in the defence sector, as suggested in the works of NATO (2000) or DND/CF (1997),
though their development is only just beginning.
The main objective of this research was to assess the Portuguese military sector’s environmental per-
formance through an index – the Military Environmental Performance Evaluation (MEPE) index – as
the first step towards evaluating its environmental performance at national level, in a simplified and
useful manner. In 2003 the MEPE index was proposed to the Portuguese Ministry of Defence by uni-
versity researchers. This tool was designed to help decision-makers understand the sector’s environ-
mental signals. The index measures the extent to which a variety of environmental practices have been
adopted.
Another goal was to measure how far the sector’s self-assessment and the environmental performance
matched each other, as measured by the index.
The index was developed with data obtained from a national questionnaire. This survey was proposed
and conducted by university researchers for the Portuguese Ministry of Defence (MDN), under a
research project on environmental management practices in military organizations.
The Portuguese Military
According to MDN (2002), the Portuguese military sector’s effective manpower stands at 42 700, 
compared with 62 300 in 1990. The total number for personnel (civilian and military) employed in the
Portuguese defence sector is about 56 200. The total cost of the Portuguese armed forces represents
1.2% of GDP. The Portuguese military is one of the largest organizations in the public sector, with many
civilian employees, servicemen and women and reservists. As in other countries, the military is a very
important property owner in Portugal (about 23 135 hectares of land, according to MDN (2002), or about
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0.25% of Portuguese territory). Some of that land has important natural assets that require specific care,
representing added environmental responsibility in military units.
Until now, the Portuguese military sector’s environmental performance has hardly been known. Apart
from certain sporadic activities (e.g. marine pollution control and surveillance conducted by the Navy
and Air Force), for many years national defence policy was far removed from environmental concerns
and environmental management practices. Recently, the Portuguese Ministry of Defence (MDN) has
demonstrated increasing interest in developing a better environmental profile. Several initiatives have
been taken by the MDN and the military branches to integrate good environmental practices into the
defence sector. Two military units have already implemented environmental management systems
(EMSs): an Air Force training camp, Campo de Tiro de Alcochete, CTA (certified by ISO 14001) and 
the Army geographic survey agency Instituto Geográfico do Exército, IGeoE. The Air Force’s CTA had the
first EMS implemented in the Portuguese military and was a pioneer in the entire Portuguese public
sector.
Questionnaire on Environmental Management Practices
Raw data on environmental management practices was obtained from a national questionnaire survey
(Ramos and Melo, in press). The aim of the questionnaire was to evaluate the environmental practices
in this sector, represented by the three branches of the Portuguese armed forces: the Army, Air Force
and Navy (including marines), on the basis of self-assessment by the services. If implemented, these
environmental practices could theoretically make a positive contribution to a better environmental per-
formance. They include the appointment of a person responsible for the environment, environmental
training for personnel, knowledge and implementation of environmental management systems, envi-
ronmental programmes, environmental cooperation with stakeholders and environmental standards for
suppliers, among others.
The questionnaire was targeted at the main units, bases, garrisons, agencies and commands of the
Portuguese armed forces. The general term unit was adopted to represent all the different kinds of mil-
itary organization focused on in the study.
The questionnaire had a total of 48 questions (open- and closed-ended questions) about environmental
practices and about environmental performance, drawn from practical and theoretical scientific, 
technical and military information. Several criteria were used to derive the statistical population: (i) 
geographical coverage of the whole country, by NUTS II region (according to the NUTS European 
administrative classifications) – Alentejo, Algarve, Lisboa e Vale do Tejo, Centro, Norte, Açores and
Madeira; (ii) a proportional number of units from each military branch; (iii) different types of natural
and human environment bordering the military units (e.g. urban, rural, industrial and natural areas);
(iv) variations in the size of the units (according to staff numbers or the land area allocated or vessel
area) and (v) coverage of the great diversity of environmental impacts related to military missions. Addi-
tionally, only the military units that fulfil the following three conditions were considered: (a) they have
a specific military mission; (b) their resource management is relatively autonomous (e.g. material/equip-
ment and personnel) and (c) they have a specific land or vessel area allocated. The entire population was
surveyed.
The questionnaire was posted in July 2000 to the 133 target military units. More specifically, it was
sent from the Portuguese Minister of Defence’s Office to the Commander-in-Chief of each military
branch (Table 1) and hence to the selected units (representing 44% of the total number of Portuguese
military units, and a higher proportion of personnel). 127 units returned usable responses to the ques-
tionnaire, a response rate of 96%. This high level of response was registered due to the specificity of
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the military sector, based on a strict hierarchical chain of command that usually results in an efficient
implementation of orders from a higher level.
The Military Environmental Performance Evaluation Index (MEPE)
The raw data obtained in the above-mentioned survey of environmental management practices in the
Portuguese military is quite extensive and diverse. To convey the whole environmental performance
information to policy decision-makers and to military commanders or chiefs, an aggregation approach
was adopted: the MEPE index.
The construction of the MEPE index was based on the questionnaire. One or more environmental
practices are related to each indicator selected. Several indicators are meaningful only for the overall
sector. As a result of this selection process 18 variables were selected (Table 2) to be aggregated by the
index.
We should point out the difference between indicators and indices, as used in this work. Indicators
may be defined as environmental variables that are measured directly or readily computed from indi-
rect measurement and represent the phenomena under consideration. An environmental indicator is
derived from a single variable to reflect some environmental attribute and can be used individually or
aggregated into an environmental index. Indices are composed by classification and aggregation of one
or more indicators, by means of mathematical or heuristic algorithms; they are usually presented accord-
ing to some conventional, arbitrary scale.
Variables were selected as indicators according to a qualitative expert knowledge assessment of their
relevancy to and feasibility in this assessment. The relevancy criterion covers their (i) technical and sci-
entific importance, (ii) synthesis capability, in particular at sector level, (iii) usefulness for communi-
cating and reporting, (iv) reflection of major environmental practice issues in defence organizations and
(v) importance to the environmental head in the defence sector. The feasibility criterion covers various
data aspects: (i) robustness, (ii) availability to future assessments and (iii) non-confidentiality. These cri-
teria were applied taking into account the central goal of helping high level defence decision-makers
understand sectoral environmental signals.
After the selection of indicators a normalization procedure was used to transform the raw data into
a single continuous scale of variation [0, . . . , 1], thus allowing the aggregation processes. 0 is the worst




















Total units Population Usable respondent Response rate
(No.) (No.) units (No.) (%)
Military sector 300 133 128 96
Army 142 53 47 89
Air force 53 15 14 93
Navy 105 65 65 100
Table 1. Portuguese military units: total units, population and respondents
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where
Xi = the indicator of environmental practice i derived from the questionnaire, which is attributed a rel-
ative weight, w
n = the total number of i indicators
m = the total number of j units.
In order to consider the relative importance of each different indicator, the MEPE index allows for
weighting, but for the Portuguese military the MEPE index was computed with equal weights for each
indicator.
Five categories were defined to classify the environmental performance provided by the index, in a
range from 0 to 1: very poor, 0–0.20; poor, 0.21–0.40; medium, 0.41–0.60; good, 0.61–0.80, and excel-
lent, 0.81–1.
Variable Summary
Individual with environmental responsibility A person in charge of environmental issues (coordinator/delegate). 
Environmental expert to advise the commander and to execute the 
programme.
Time spent by the environmental head Time spent by the person in charge of environmental responsibilities in 
relation to total daily tasks.
Other personnel with environmental tasks Besides the staff member in charge of all environmental issues, the unit can 
have other personnel allocated to environmental tasks.
Time spent by the other personnel with Time spent by the other personnel with environmental tasks in relation to 
environmental tasks total daily tasks.
Environmental studies/projects/plans Unit’s implementation of environmental studies, projects or plans, e.g.
environmental impact statements, environmental audits, land-use
management plans or environmental research projects.
Environmental training Military staff subjected to environmental training courses.
Environmental laws and regulations Knowledge of environmental laws and regulations of interest to the unit.
Environmental services Public services provided by military units.
Environmental management systems (EMS) EMS knowledge at unit command level.
knowledge
EMS implementation State of EMS implementation.
Environmental programme implementation State of environmental programme implementation.
Internal environmental regulations/standards Adoption of specific environmental-military internal regulations beyond the
general environmental legislation.
Environmental considerations in operational Integration of environmental considerations in planning and implementing 
and logistical activities different operational and logistics activities, e.g. wheeled and tracked 
vehicle training.
Environmental considerations in contracts Integration of environmental considerations in the systems acquisition
with suppliers process (e.g. acquisition of military equipment) – specifically in contracts 
with suppliers.
Procedures to collect, store and analyse Regular procedures for collecting, storing and analysing environmental
environmental data and information data and information.
Environmental data Raw data availability for at least one environmental domain (e.g. water, air,
soil, wastes or noise).
Environmental reporting Units that have periodically presented environmental information in 
environmental reports or within another type of report.
Environmental cooperation Environmental cooperation with external stakeholders (e.g. NGOs, 
municipalities, local communities or ministerial departments).
Table 2. Variables used to compute the MEPE index
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The MEPE index is not designed to evaluate the environmental performance of any individual mili-
tary unit; i.e. this evaluation does not rank the respondent units. The MEPE analysis was conducted for
each military branch and for the entire Portuguese military sector. The results were discussed taking
into account a military unit’s population size. To investigate potential differences among the MEPE index
groups a non-parametric test, the Kruskal–Wallis test (Gibbons, 1993; Wheater and Cook, 2000), a one-
way analysis of variance using ranks, was performed. The test was done on several types of group: (i)
the military branch, Army, Air Force and Navy; (ii) the personnel (military plus civilian) working in the
unit, 21 classes of personnel, considering an increment of 100 individuals between consecutive classes
(CL1 = 0–100 individuals, CL2 = 101–200, . . .), and (iii) the land area: four area classes (<150ha; 
≥150ha and £500ha; >500ha and £1000ha; >1000ha). The non-parametric Spearman rS correlation
test was performed to assess the relations between MEPE and unit population size, and unit area.
A comparison was also carried out between the sector’s environmental performance self-assessment
and its environmental performance evaluated using the methodology proposed. This was done com-
paring the unit’s answers to a single environmental performance self-assessment question and the
MEPE results. The five MEPE categories are the same as used in the question ‘the unit’s environmen-
tal performance self-assessment’, where numerical values are associated with ordinal data (in this case
1–5, for poor to excellent). This comparison was based on the transformation of the MEPE index metric
values into non-metric ordinal values for each class (very poor, 1; poor, 2; medium, 3; good, 4, and excel-
lent, 5), allowing association with the same discrete data as obtained in the question mentioned. The
non-parametric Spearman rS correlation test was performed to assess this relationship.
Since the question about the units’ environmental performance self-assessment was developed using
a Likert scale, which generally associates numerical values with ordinal data (in this case 1–5 for poor
to excellent) it was possible to calculate the arithmetic mean as suggested by Rea and Parker (1997).
This procedure was applied to the MEPE index and to the self-assessment question, with both expressed
in non-metric ordinal values.
Index sensitivity evaluation was accomplished through the use of correlation tests (non-parametric
Spearman rS) among the indicators that compose the MEPE index and the index results.
Results and Discussion
The MEPE Index by Service Branch
MEPE results for the Portuguese military sector (0.33) show that the integration of environmental prac-
tices into Portuguese military activities is quite new, presenting a poor environmental performance,
when classified according to the index classes (Figure 1). The Air Force has the highest value (0.52),
revealing the best performance among the three branches. This difference in the environmental per-
formance of the Air Force is confirmed by the results of the Kruskal–Wallis test (significant for p < 0.01)
(Table 3). The Air Force has the highest percentage of units classified as good (50%) and medium (29%).
The existence in the Air Force of several ongoing and/or already implemented environmental 
management practices under the Air Force environmental policy adopted could explain this better 
performance. Examples of such practices are that the majority of units have a person in charge of envi-
ronmental issues, some units are implementing EMS and the majority of the units have environmen-
tal training activities. The organizational structure of this branch, with well defined environmental
responsibilities at different levels and with units less widespread over the national territory, could lead
to easier management of environmental aspects in general. Additionally, several initiatives are being
taken by the Air Force to ensure a better environmental performance, specifically, the national envi-
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Figure 1. MEPE index for the Portuguese military sector and for the three different military branches.
Dependent variable Groups Sum of ranks H Significance
MEPE index Military branches Army 3095.5 17.08 Significant for p < 0.01
Air Force 1407.5
Navy 3625.0













Land area <150 ha 3250.500 14.39 Significant for p < 0.01
≥150 ha and 685.500
£500 ha
>500 ha and 171.500
£1000 ha
>1000 ha 170.500
Table 3. The Kruskal–Wallis test to verify the differences among the MEPE index groups: military branches; personnel (military
plus civilian) working in the unit and land area
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ronmental policy, voluntary environmental audits in certain units, implementation of water and 
waste management systems in its main units and cooperation activities with environmental research
institutions.
In fact, according to MEPE results and the detailed disaggregated information presented by Ramos
and Melo (in press), the environmental profile of the Portuguese Military presents a poor picture of 
sectoral environmental integration. The Portuguese Ministry of Defence is beginning to improve the
current environmental performance scenario, though in isolation from the rest of the public sector, since
there is no greening government strategy for the Portuguese public service overall. Although there are rel-
atively few environmental management practices implemented in the Portuguese military, the sector
presents signs of improvement.
There is no similar work available for other countries’ armed forces, i.e. studies that compare the envi-
ronmental performance among the main military branches at a national level. Despite this, some
attempts to make comparisons with other military forces have been conducted, keeping in mind various
limitations related to the scope of the studies and the different situations in different countries, includ-
ing size, culture and military development. US DOD (2000) presents the impacts of EMS implemen-
tation on the environmental performance of 16 US military installations. This study shows that the
degree of implementation of environmental management practices in those 16 installations is quite
advanced when compared with the majority of the Portuguese installations. In general, the results
obtained for the Portuguese military reveal that they are on the threshold of sectoral environmental inte-
gration practices. The following examples show how embryonic environmental considerations in the
Portuguese military are: (i) the United Stated Department of Defence (DOD) has significantly developed
its environmental programmes in the last 14 years; (ii) the Department of National Defence and the
Canadian Forces (DND/CF) began their Sustainable Development Strategy for National Defence in 1997
with significant experience in the environmental management of defence operations (see LFC/DND/CF,
1999; DND/CF, 1997, 2003) and (iii) the UK MOD corporate EMS, based on ISO 14001, is still being
implemented across the department and will eventually cover all sites and staff. At present 1% of staff
are covered by certified systems (UK Government, 2002).
Apparently, the environmental impacts related to the different activities of each military branch do
not justify the different performance among branches. However, according to the findings of Ramos 
et al. (2004), the Portuguese Army has reported a profile with more environmentally significant impacts
and, proportionally, presents more defence activities with high environmental problems. Certain factors
could justify this different behaviour, such as (i) a poorer environmental performance than the other
branches, (ii) specific military activities that produce more environmental effects or pressures, in par-
ticular in units with heavy conventional weapons and ground training activities, and (iii) the organiza-
tional structure of this branch, with not very clear environmental responsibilities and a larger number
of units spread throughout the territory, which could lead to difficulties in managing environmental
issues.
It should be pointed out that it is difficult for any defence organization, especially historically
autonomous ones such as the branches of the military, to allow themselves to be subjected to this kind
of review. It may be viewed as a chance to show up errors in the command of an individual, and thus
become too personal.
MEPE Index by Unit Size
The total population of the military units surveyed ranges from 8 to 2048, a size variation of three orders
of magnitude. The MEPE results among classes of personnel working in the unit showed two main
groups: group I – classes with lower population values, classes CL1–CL6, which have lower MEPE values;
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group II – classes CL7–CL11, with higher population values, which have higher MEPE values. Classes
CL12 and CL21 are exceptions to this general behaviour, as can be seen in Figure 2, where this last class
is represented by a single large Navy unit with few environmental practices implemented. The differ-
ences among classes are confirmed by the Kruskal–Wallis test (significant for p < 0.05) (Table 3). In
addition, the Spearman rS correlation test confirmed the significant relationship between the MEPE
index and unit personnel (for p < 0.05). The relative contribution of each MEPE category to each per-
sonnel class showed that units in the first group are mainly classified as very poor or poor according to
the MEPE categories, whereas in the second group the majority are classified as medium or good. The
remaining classes CL12 and CL21 are mostly classified as poor.
The total land area of the military units ranges from 0.034 to 7500ha, with an average area of 214ha
per unit. This is not applicable for most Navy units since many are ship-based. 84% of the units have
less than 150ha (with an average of 11ha), 12% of the units have an area between 150ha and 500ha
(average 317ha), 2% have between 500ha and 1000ha (average 710ha) and another 2% of units have
more than 1000ha (average 6950ha). Higher MEPE values are found in the units with large areas
(Figure 3). The differences among these classes are confirmed by the Kruskal–Wallis test (significant
for p < 0.01) (Table 3). In addition, the Spearman rS correlation test confirmed the significant relation
between the MEPE index and unit land area (for p < 0.05).
Large industrial organizations in the private sector, usually on account of severe environmental prob-
lems and/or intense public pressure, tend to lead in implementing environmental practices. Several
authors confirm this for environmental performance evaluation and reporting of private organizations
(e.g. Kolk et al., 2001; Noci, 2000). Generally small and medium-sized organizations tend to be less
environmentally aware. This pattern could explain the apparently better environmental performance of
large military units. Large military installations generally have greater diversity in their military activi-
ties and operational responsibilities, leading to greater readiness to accept environmental management
practices and probably to more developed environmental awareness. In addition, these results could be
explained by the fact that some of the units with large land areas are adopting EMS and have staff in
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Figure 2. MEPE index by personnel classes.
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Due to the relatively limited size of Portuguese military installations, extrapolations of the current
results to other larger military armed forces should be undertaken with particular care. The larger 
Portuguese military units would probably be classified as small, for example, by the United States or
United Kingdom military forces.
Unit Self-Assessment Versus the MEPE Index
The comparison between environmental performance self-assessment and the results of the MEPE 
index shows clear contradictory behaviour (Figure 4). The MEPE results probably reflect a more realistic
view, compared with an overoptimistic perspective in the units’ self-assessment of environmental per-
formance. According to the MEPE results, most military units are classified as very poor (30%) or poor
(39%). In contrast, most units consider themselves as showing a medium (46%) or good (38%) envi-
ronmental performance. The mean values confirm the relative differences between the two evaluation
paths, showing that for the three branches and for the Portuguese military sector MEPE produces lower
values than self-assessment (Figure 5).
The comparison of the MEPE index and the self-assessment by branch shows that only the Air Force
has a similar pattern. This suggests that environmental data and information reported by the Air Force
is more reliable when compared with the other branches. The Spearman rS correlation test confirmed
the non-significant relationship between the MEPE index and the units’ self-assessment of environ-
mental performance within each branch (for p < 0.05). This lack of correlation demonstrates the poor
credibility of the self-assessment answers.
Evaluation of the MEPE sensitivity showed that there is a significant correlation (p < 0.05) between
the indicators that compose the index and the MEPE results. The generation of different random values
for each indicator computes a non-significant correlation for the majority of the indicators and the MEPE
index computed with the real data.
The overoptimistic self-assessment results could be partially explained by the need to convey the high
performance, rigour and efficiency associated with the military sector’s image. It could also be explained
by poor knowledge of their actual environmental performance, which is consistent with the fact that the
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Figure 3. MEPE index by land area classes.
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In general, both private and public organizations do not report ‘bad news’ (Burritt and Welch, 1997).
Despite the great experience of business in environmental performance communication, the credibility
of performance self-assessment and the related environmental reporting is a quite recent and under-















































































Figure 5. Average values of the MEPE index and of the self-assessment question for the Portuguese military sector and each 
military branch. Raw data varies from 1 to 5, for a very poor to excellent environmental performance/environmental profile.
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Hughes et al. (2000) stated that the disclosure of environmental performance by organizations does not
reveal the complete scenario, and stakeholders frequently criticize the information reported, as men-
tioned by Ilinitch et al. (1998). The Portuguese military tend to reflect this scenario when they are asked
to classify their environmental performance, in many cases without any data available and purely on the
basis of their subjective perception. This behaviour is amplified by the military profile, which assumes
that the military should set the example for the rest of the nation.
The results obtained bring to the current discussion the general public’s perception of the unrelia-
bility of information conveyed by the military. NATO (1996) stated that in many countries the public
distrusts the military sector. The public is often suspicious that the military is using the screen of secu-
rity to mask dubious environmental practices. The military should attempt to overcome such suspicion
by conveying their environmental performance to stakeholders, assuring credibility and transparency,
and not putting a positive bias on the information reported.
At the international level some military forces use checking tools to conduct a unit’s self-assessment
of its environmental performance. These assessments are considered very important in evaluating 
the state of their unit’s environmental performance (see US Army, 2001; US Air Force, 1998), e.g. for
assessment of the effectiveness of the unit’s environmental programme or the unit’s compliance with 
environmental laws and regulations, among others. These kinds of procedure should be stimulated in
order to expand the application of these assessments and associate them with environmental reporting
practice.
Nevertheless, the Portuguese military sector primarily needs environmental training, education and
awareness, since it is the first step towards improving the current results. Additionally, detailed envi-
ronmental baseline work must be carried out for each military unit, in particular, environmental assess-
ment of the impact of major missions and activities; surveys to identify and characterize contaminated
sites, and natural resource inventories of the main training areas.
It should be stated that all the data provided by this evaluation refers to environmental management
practices in Portuguese military units operating during peacetime. Therefore, aspects regarding envi-
ronmental performance in wartime or combat scenarios could not be directly analysed with this data.
Nevertheless, some of the environmental practices identified by the survey produce results in armed
military operations that could contribute to a better environmental profile.
Conclusions
This work assesses the Portuguese military sector’s environmental performance through the MEPE
index. The index measures the extent to which a variety of environmental practices have been adopted
in this sector. This approach tries to help the defence decision-makers to understand the military envi-
ronmental profile.
The MEPE index reflects the relationship between environmental management practices and military
organizations, taking into account a unit’s military branch and size (population and land area). The
defence sector registers a poor environmental performance, despite several significant environmental
initiatives. However, the diverse nature of the units makes evaluation rather difficult and must be taken
into account.
The situation in the Portuguese defence sector is, in general, better than the Portuguese public sector.
Although there is no quantitative data available to assess the Portuguese public sector’s environmental
performance, some general indications indicate this pattern. Despite the different scope of the USEPA
(1994) study, it is interesting to compare some of the findings and conclusions associated with the
current research. The main intention of that work was to determine whether certain organizational
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enabling systems have been established to allow the respondents’ groups to fully implement a sound
environmental management programme. Results showed that defence related agencies and corporate
organizations exhibit significantly more attributes and behaviours than do the civilian federal agencies.
Among the three military branches, the Air Force reveals the best environmental results. The results
also showed an apparently better environmental performance for large-scale military units.
The comparison between the units’ self-assessment of environmental performance and the MEPE
index showed a poor correlation, with consistently overoptimistic self-assessment.
The application of this kind of tool could be used by defence and military authorities in the future to
collect and aggregate environmental data for military activities, contributing to the reporting and the
assessment of the state of the defence sector from an environmental perspective. These results could
complement future developments in specific environmental performance indicators and indices, applied
to the whole sector or to a single military unit, which take into account actual environmental pressures
and impacts. More broadly, this method might be also applied to an evaluation of the public sector’s
environmental performance.
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